Oriented epitaxial growth of amyloid fibrils of the N27C mutant beta 25-35 peptide.
Amyloid fibrils are present in the extracellular space of various tissues in neurodegenerative and protein misfolding diseases. Amyloid fibrils may be used in nanotechnology applications, because of their self-assembly properties and stability, if their growth and orientation can be controlled. Recently, we have shown that amyloid beta 25-35 (A beta 25-35) forms a highly oriented, K(+)-dependent network on mica. Here, we analyzed the properties of A beta 25-35_N27C, the cysteine residue of which may be used for subsequent chemical modifications. We find that A beta 25-35_N27C forms epitaxially growing fibrils on mica, which evolve into a trigonally oriented branched network. The binding is apparently more sensitive to cation concentration than that of the wild-type peptide. By nanomanipulating A beta 25-35_N27C fibrils with a gold-coated AFM tip, we show that the sulfhydryl of Cys27 is reactive and accessible from the solution. The oriented network of A beta 25-35_N27C fibrils can therefore be specifically labeled and may be used for constructing nanobiotechnological devices.